ABSTRACT
Introduction
It is a widely documented fact that men earn higher wages than women even after controlling for measurable characteristics related to their productivity (see, e.g., Blau and Kahn, 1997) . There is an extensive literature about this topic based on the comparison of average (logged) wages, where measures of the so-called gender wage gaps (gender gap in short) are typically interpreted as estimates of discrimination at the mean of the observed distribution of wages. Nonetheless, the analysis of the gender gap at other points of the distribution has drawn much less attention. 1 Lately, however, there has been a growing interest about how this gap evolves throughout the distribution in order to test whether wage discrimination is greater among high earners than among low earners, in line with the so-called glass ceiling hypothesis.
In this paper, inspired by the approach advocated by Albrecht et al. (2003) about the existence of glass ceilings in Sweden, we derive quantile measures of the gender gap in Spain at the end of the 1990s. This is an interesting issue, since Spain, like some other Southern-Mediterranean countries (e.g., Greece or Italy but not Portugal), still has a much lower female participation than the Nordic countries and therefore patterns of women's achievements in the labour market are bound to differ markedly from those found there. 2 Indeed, the evidence we provide supports this view: the gender gap in Spain is much flatter than in Sweden. And, moreover, this pattern hides a composition effect when one splits 1 Well-known examples of this type of research are Chamberlain (1994) and Buchinsky (1994 Buchinsky ( , 1996 Buchinsky ( , 1998 who use quantile regressions to analyze the wage structure in the U.S. An application of this method to Spain can be found in Abadie (1997) and more general applications in Fitzenberger et al. (2001) . More recently, such estimation techniques have been used to study gender wage discrimination in several former communist countries (Newell and Reilly, 2001 ) and in Sweden (Albrecht et al., 2003) . As regards the latter topic in Spain, there are two related studies to ours. On the one hand, García et al. (2001) , using the 1991 Encuesta de Conciencia, Biografía y Estructura de Clase, control both for the endogeneity of education as well as for the selection of women into the labor market and conclude that the discrimination component, in absolute and relative terms, is higher at the top of the wage distribution. On the other, Gardeazabal and Ugidos (2002) , who make use the 1995 Encuesta de Salarios, also find that the raw gender gap increases along the distribution but, by contrast, estimate that the discrimination component, in relative terms, is larger at the bottom of the distribution. the sample of workers by education. In this respect, as will become clear below, we find it crucial to distinguish between workers with high (college/tertiary, henceforth denoted as H-group) and lower (primary/secondary, denoted as Lgroup) educational attainments in contrast to most of the available studies on this topic. The reason for doing so is that the behavior of the gap throughout the distribution differs markedly and in an interesting fashion between both groups of workers.
Using the 1999 (6th. wave) of the European Community Household Panel (ECHP, henceforth) for full-time workers, Figure 1a plots the gender gap (in terms of the differences of logged gross hourly wages of male and female workers) in Spain throughout the distribution, together with the mean gap ( dashed line). As can be observed, there is a decreasing trend that becomes stable around the 60th percentile to then increase sharply at the top quantiles. As expected, the gender gap at the mean differs notably from the gap at the various percentiles. This non-monotonic evolution, however, stands in sharp contrast to the one found for Sweden (see Figure 1b) where the raw gap increases by 35 percentage points from the bottom to the top of the (log) wage distribution giving rise to the well-known glass ceiling phenomenon documented in Albrecht et al. (2003) .
[Figures 1a, 1b, 1c, 1d about here]
Figures 1c and 1d in turn depict the corresponding quantile gender gaps for the L and H groups. Inspection of the graph for the H-group shows that it is increasing and therefore fits well with the glass ceiling hypothesis. By contrast, it is decreasing for the L-type workers. Aggregation of both types of workers therefore gives rise to the flatter and non-monotonic pattern depicted in Figure  1a . Thus, there seems to be an "educational composition effect " that deserves greater scrutiny. Interestingly, northern and central European countries, such as Denmark and the U.K. (Figures 2a and 2b) , exhibit a monotonically increasing gap, while in southern European countries with low female participation, such as Greece and Italy (Figures 2c and 2d ), the behavior is more irregular and, when splitting the sample by education, resembles the one found above for Spain. 3 [ Figures 2a, 2b , 2c, 2d about here] Two possible explanations arise in order to reconcile these divergent patterns by educational attainments: 4 
1.
For the L-type women, female activity rates are still much higher in northern and central European countries than in most southern European ones, despite the catching-up process in participation that has taken place during the last two decades in the latter countries (see Table A1 ). To the extent that less-educated women's careers in those labour markets suffer from frequent interruptions in the latter countries -due to societal discrimination in family duties or religious beliefs -employers may use statistical discrimination resulting in lower wages than men´ s in the lower part of the wage distribution which typically corresponds to entry jobs in the labour market. This, for instance, can be the case if there is specific training at the early stages of a job whose financing is shared by employers and workers. The proportion paid by the worker is bound to be smaller for men than for women, given the higher propensity to quit of the latter. As their job tenure expands, however, women become more reliable to employers and their wages converge to men's. To stress its difference with the glass ceiling phenomenon, we will label this declining pattern as glass floor in what follows. 5 
2.
H-type women have participation rates only slightly below men ´s even in the Southern Mediterranean countries (see Table A1 ) and bound to be considered much more stable in their jobs, given the human capital investment that they have undertaken. In line with their presumed higher commitment, their wages will be similar to men's wages at their entry jobs in the lower part of the distribution. As we move up, however, women's wages may fall below men's if the traditional 'glass ceiling' phenomenon holds. A well-known rationale for this pattern is the so-called 'dead-end' argument whereby women are promoted less frequently because they perform jobs with less opportunities of promotion. For example, Polachek 4 Another possible explanation could arise from some form of unobserved heterogeneity affecting L-type women in relation to their male counterparts (see more about this in section 5). Further, the OECD (2002) warns about the possibility of measurement errors in the survey stemming from the fact that the interviewed persons provide direct information about their own wages, rather than their employers, as is the case with matched employer-employee data. If those earning more, mainly men, have a larger propensity to understate their wages, the gap for the higher quantiles would be underestimated. Although this argument could imply a downward bias of the gap at the top of the distribution for both groups of workers, it does not explain the pattern found at the bottom of the distribution for the group with lower education.
(1981) predicts that women choose occupations where the cost of career interruptions is low and the fact that occupational segregation by gender segregation exists in the labor market would support this argument. 6 Another explanation relies upon the fact that women have a lower probability to be promoted to jobs with higher responsibilities even in the case where they have both the same ability distribution than men. The model by Lazear and Rosen (1990) confers a higher productivity in the household to women, an assumption that makes employers reluctant to invest in their training on an equal basis with men. Only the more productive women would be promoted.
In either group, the gender gap displayed in the previous graphs could be attributed to a lower productivity of women or to a lower market return for a given characteristics, usually related to the discrimination component or to unobserved variables. In order to disentangle these components we follow the conventional decomposition procedure, albeit adapted to analyzing gender gaps at the quantiles instead of at the mean wage. First, we estimate quantile regressions (QR) to obtain the return to the productive characteristics for men and women. Next, following Albrecht et al. (2003) , we make use of the Machado and Mata´s (2004) adaptation of the popular Oaxaca-Blinder decomposition to a QR framework in order to isolate the two effects at work. 7 . Our main finding when applying this technique is that different characteristics only account for onefourth of the raw gender gaps and that the unexplained components very much presents the same increasing/decreasing patterns displayed in Figures 1b and 1c . Furthermore, we find that the differences in returns to tenure in favour of women are much higher at the bottom of the wage distribution when we consider the L-group, yet the differences are negligible in the case of the Hgroup. Since age and tenure and age increase over the distribution (see section 3.2 below), this could be interpreted as employers offering a higher reward to an 6 For a comparative study of gender occupational segregation between US and the EU, see . 7 It can be argued that, given the low participation of L-type women in Spain, a sample selection bias correction á la Heckman should be used to estimate the wage equation for this group. Indeed, in a previous version of this paper (see Dolado and Llorens, 2004) we did that. We found that the gap was larger with the correction, since the expected wage for the entire population of women is smaller than the expected wage for the current female working population. Yet, the results discussed below in Section 5 remain qualitatively the same. Note that this correction would only be necessary if we wished to make inference about all women of working age (employed or not). However, such is not the case if we were just interested in examining the gender gaps for the existing (in 1999) populations of male and workers. Thus, the latter is the correct interpretation of the results reported in the sequel. A recent study analyzing the econometric techniques needed to account for sample selection bias corrections in quantile regressions is Albrecht et al. (2004) . extra year of tenure in the case of less-educated women with low tenure than in the case of men.
This last finding, which seemingly corroborates the statistical discrimination hypothesis, can be further explored by exploiting the panel dimension of the ECHP which allows one to get rid of the time-invariant unobserved heterogeneity that is always present in cross-sectional studies. Using the eight available waves (1994) (1995) (1996) (1997) (1998) (1999) (2000) (2001) of the ECHP, we estimate (log) wages using fixed effects estimation so as to check whether the returns to tenure are higher for women than for men in the L-group. If employers suspect that the propensity to quit of L-type women is much higher than that of H-type women, longer tenure will be disproportionately rewarded vis-á-vis men for the former group.
The rest of the paper is organized as follows. In Section 2, we offer a simple theoretical model that is consistent with the glass floor pertaining to the L-group, and review the existing explanations for the glass ceiling observed for the Hgroup. Section 3 is devoted to describe the econometric methodology (QR), the data employed and the results of the gender regressions. In Section 4 we perform the gender gap decomposition at the mean and at the unconditional quantiles. Section 5 exploits the panel dimension of the ECHP to provide further support to the statistical discrimination hypothesis underlying the glass floor phenomenon. Finally, Section 5 concludes. An Appendix offers a detailed description of the data.
Interpretative models

Glass floors: L-group
To account for the stylized facts in the quantile evolution of the gender gap for the L-group, we use a simple model motivated by Acemoglu and Pischke (1998)´s analysis of the financing of training in frictional labour markets.
Let us assume that workers are endowed with an ability δ whose c.d.f., G(δ), is identical for men and women. Low-educated workers need to get specific training to perform a job so that two periods are considered. In the initial period, workers receive training so that firms bear an investment cost leading to a productivity γ 1 δ with 0 < γ 1 < 1. At this point firms do not know the worker's productivity that becomes revealed at the beginning of period 2. The training leads to a higher productivity γ 2 δ in period 2, such that γ 1 < 1 < γ 2 . Workers receive a disutility shock, ω, which forces them to quit the job (say, for family duties), as in Acemoglu and Pischke (1998) . The ω shock is a random variable with c.d.f. F(ω) which is revealed (independently) twice to the worker: (i) after the worker is hired for the training period and once the wage in period 1, W 1, has been offered by the firm; and (ii) once they have started the second period and again after the wage in the second period, W 2 , has been chosen by the firm.
Thus, workers will get trained in period 1 as long as W 1 -ω ≥ 0 and will work in period 2 if W2 -ω ≥ 0. Moreover, to stress the monopsony argument emphasized by these authors, neither wage renegotiations nor wage offers from outside firms for job quitters are considered.
The key difference between men and women is that the c.d.f. for men, Fm(ω), is stochastically dominated by the c.d.f. for women Ff(ω), namely Fm(ω) > F f (ω) for ω > 0. Through this assumption it is captured the fact that women have higher outside opportunities (say, at home production) than men. To simplify the algebra, and without loss of generality in terms of the qualitative results, we will assume that dG(.) and dF(.) are uniform distributions, such that the density
To solve for both wages, we proceed backwards in time. Under the assumption that the wage in period 2, W 2i , is offered before ω is realized, that firms know δ in that period, that no wage renegotiation is allowed, and that the worker has not quitted in period 1, they will choose W 2i to maximize expected profits in period 2, Π 2 (W 1i ), namely, the product of the probability of not quitting in period 1 (F i (W 1i )= W 1i /ε i ) and the profit in period 2, that is
whereby the first-order condition w.r.t. W2i implies that the same wage will be paid in equilibrium to workers of each gender with observed productivity δ, namely W 2m * = W 2f *= γ 2 δ/2. 8 Thus, the gender wage gap in period 2 will be zero. Notice, moreover, by replacing W 2 * in the bracketed term in (1) , that the firm ´s expected profits when hiring men and women are W 1m (γ 2 δ) 2 /4 ε m 2 and W 1f (γ 2 δ) 2 /4 ε f 2 . Thus, expected profits in period 2, ( )
, are a function of the wages in period 1.
Next, having chosen W 2 *, under a free entry assumption, firms choose the training wages in period 1, W 1i *, so as to maximize overall expected profits when hiring, that is
where, since the bracketed integral is (
)/ ε i , the f.o.c. of (2) yields 8 This is just the average of the worker s productivity´ and the outside wage which is assumed to be zero. The weight ½ in the average is due to the choice of the uniform distribution in the illustration. Alternative distributions will give rise to a weighted average with unequal weights. , the previous result implies that the gender gap will be larger at the bottom of the distribution (wages in period 1) than at the top if the distribution (wages in period 2). 9 The intuition for this result is quite simple. Since the disutility shock is not known at the time when W 2 is offered, the best that firms can do is to match this outside offer by setting a wage equal to a fraction of the observed productivity γ2δ which, under a uniform distribution, equals γ2δ/2. Hence, firms will obtain a surplus of γ 2 δ -W 2 *= γ 2 δ/2 in period 2 and, given the f.o.c. in period 1, they have to pay a wage above γ 1 τ/4 (i.e., the expected wage conditional on staying) in that period. Since expected profits in period 2 are higher with more stable male workers than with less stable female workers (because W 1m
) firms will pay a higher wage to men than to women in period 1. This explains both why the wage profile is flatter than the productivity profile and why women receive a lower wage in period 1 (the lower part of the distribution) than men.
Glass ceilings: H-group
As for the presence of the conventional glass ceiling phenomenon in the Hgroup, we mentioned in the Introduction several rationalizations available in the literature. Amongst the most popular, there is the one provided by Lazear and Rosen (1990) in a model of job ladders. In their model firms have to choose how to place workers, namely either in a flat ladder (A, with no training), where productivity in both periods is δ or in a promotion ladder (B, with training) where productivities are γ1δ and γ2δ in periods 1 and 2, respectively, with the rest of the assumptions given above except that firms are competitive and pay wages in period 2 equal to observed productivities, i.e., W 2 A = δ and W 2 B = γ 2 δ. Given women's larger propensity to quit in period 2, firms choose a more stringent cutoff ability to allocate them to the B job than the one chosen for men. Thus, denoting each cutoff by δ f *and δ m *, respectively, we have that δ f * > δ m *. This result implies that there are women with δ such that δ m * < δ < δ f * who are not promoted. In other words, to be promoted, a woman must be more productive than a man to compensate for her ex ante probability of departure and the loss of the training investment. The prediction from the model about the difficulties faced by women in climbing the job ladder is well supported by the empirical evidence. 10 However, in a competitive market, the other key prediction -namely that if men and women have the same underlying ability distribution, then the average wage of females in A jobs should be larger than the average wage of men in that job-is at odds with the available evidence (i.e., the glass ceiling phenomenon). As Lazear and Rosen (1990) note, one way to solve this puzzle is to apply Mincer and Polacheck's (1974) argument suggesting that different expectations by men and women of labour market participation would result in different ability distributions since women would self-select to relatively low-paid occupations where career interruptions are less penalized. Alternatively, Booth et al. (2003) depart from the assumption of perfect competition by introducing some monopsonistic power by firms. They assume that women in highly-paid jobs receive a smaller number of outside offers (due to their 'perceived' lower mobility) that the firm might be interested to match in order to retain the worker. Likewise, other explanations rely upon women having less bargaining power than men in labour markets where there are rents to be shared with firms 11 . In either case, the implication of all these models is that women in good jobs will be lower paid than men in those jobs.
Methodology, Data and Results
Methodology (QR)
Following Koenker and Bassett (1978) and Buchinsky (1998) , the model of QR in a (log) wage-equation setting can be described as follows. Let (w i , x i ) be a random sample, where w i denotes the (logged) hourly gross wage of an individual i and xi is a vector K ×1 of regressors, and let Qθ(wi|xi) be θth-order quantile of the conditional distribution of w i given x i . Then, under the assumption of a linear specification, the model can be defined as 12
where the distribution of the error term u θi , Fu θ (·), is left unspecified, just assuming that u θi satisfies Q θ (u θi |x i ) = 0. The estimated vector of QR coefficients,
, is interpreted as the marginal change in the conditional quantile θ due to a marginal change in the corresponding element of the vector of coefficients on x, and can be obtained using the optimization techniques described in Koenker and Bassett (1982) . 13 
Data and Results
The data are drawn from the 1999 (6th. wave) of the ECHP which provides information in a harmonized format for the EU countries on earnings, employment, hours of work, education, immigrant condition, civil and health status and other socio-demographic variables. The information is obtained from surveys to a fixed panel of households (70,000 in the EU and around 8,000 in Spain) since 1994. Our sample is restricted to full-time workers working more than 15 hours per week and, as discussed earlier, we distinguish between two groups by educational attainments. In the H-group there are 721 men and 558 women whereas the L-group is formed by 1,585 men and 626 women. Appendix A contains a detailed description of the variables used in the regression models while Tables 1a and 1b offer summary descriptive statistics of both samples. 14 As can be observed, the mean gender gaps are around 10% and 23% for the H and L- 12 If the linear specification were not to be correct, we can always interpret model (4) as the best linear predictor for the conditional quantile. 13 Although θ β ∧ is a consistent estimator for θ β and asymptotically normal, it is not efficient. An efficient estimator requires the use of an estimator for the unknown density function fuθ (0|x).groups, respectively. 15 H-type men have more (potential) experience than H-type women (2.1 years), have longer tenure (0.6 years), are a bit older (1.8 years) and have a larger share in directives jobs (a 10 p.p. difference). 16 By contrast, L-type men are much more experienced than women (4 years) yet, as before, they have a longer tenure (0.85 years) and are older (1.7 years). In both groups women have a larger share in firms with less than 20 employees and work more often in the public sector. Finally, Table 1c presents the evolution of experience and tenure throughout the main quantiles, confirming that both increase monotonically as we move up the distribution. Typically, when comparing the 10 th and 90 th quantiles for the H (L) group, age and tenure increase by 30 and 20 years ( 35 and 20 years), respectively.
[ Tables 1a, 1b and 1c about here] We have estimated QR equations (reported at the 10 th , 25 th , 50 th , 75 th and 90 th quantiles) where the (logged) gross hourly wage is regressed on different subsets of covariates. Heteroskedastic-robust estimation at the conditional mean has also been undertaken for comparison purposes. As is conventional in mincerian wage equations, the controls in each of the two educational groups are: potential experience/age and its square, experience interacted with age of children, 17 tenure in the current job, marital status, age of children and secondary education (only for the L-group). To consider the demand side of the labour market, regional dummies and size of local council have also been included. We control as well for firm size, immigrant condition, type of contract (permanent or temporary), sector (private or public) and supervisory role. Further, we added 15 occupational dummies which are arguably endogenous, yet they are useful in explaining the gender gap from an "accounting exercise" point of view. 18 We start the analysis by running a pooled OLS regression, both at the mean and at the above-mentioned quantiles, for men and women in the H and Lgroups, respectively, where a (female) gender dummy captures the extent to which the gap remains unexplained after controlling for individual differences in 15 Note that the compared percentiles correspond to the wage distributions of men and women separately. If we were to consider the position of women in the men's distribution, it is found that 13.6% (3.8%) of women are in the bottom (top) percentile of the distribution for the H-group, while 31% (5.4%) of women are in those percentiles for the L-group. 16 Actual work experience is unavailable in the ECHP and therefore only potential experience (age-years of education-6) can be used. Since we split the sample by education, this variable is very much like age. Thus, we exclude age in the regressions and interpret the estimated coefficient on the variable labeled (potential ) Experience as the return on age. 17 This interaction term aims at capturing the effect of child care on experience.
the observed characteristics whose returns are restricted to be the same for both genders. Although the results of this pooled estimation are not reported to save space, the intercept for the gender dummy turned out to be always negative and significant, declining (increasing) in absolute value in the L-group (H-group) as we move up the distribution. 19 However, these results are only tentative since the null hypothesis of equal coefficients on the covariates for both genders is rejected with a p-value of 0.006.
Hence, in view of this rejection, the next step is to relax the assumption of equal returns to the observable characteristics and run separate QR equations for men and women. The results are presented in Tables 2a (males in H-group) and 2b (females in H-group), and in Tables 2c (males in L-group) and 2d (females in L-group). The following findings stand out. The coefficients on age/experience for men in the H-group are always larger than the coefficients for women and the gap grows slightly as we move up the distribution, in common with the findings of Albrecht et al. (2003) . In contrast, returns to tenure appear to be very similar to both men and women at most percentiles but at the very top one, where men exhibit higher returns than women. We also find that the return from performing a supervisory role is larger for men, particularly from the 50 th percentile onwards. Being married has a lower return for women particularly at the bottom of the distribution where it provides a signal to the employers of potential career interruptions. By contrast, working in a firm with more than 20 employees has a larger return for women, as is the case of working in the public sector at the 25 th and 50 th percentiles. The presence of strong collective bargaining and affirmative action in the public sector may be behind the latter result. As for the occupational dummies (not reported), the results point out that women in teaching jobs (OC4, OC6) get larger rewards than men and that the differential switches in favour of men at the top quantiles of most of the remaining occupations. 20 [ Tables 2a, 2b, 2c, 2d about here] With regard to the L-group, the coefficient on age/experience for men is again larger than for women but this time with the gap decreasing as we move up the distribution. Further, having a secondary educational attainment yields a higher return for women, as is also the case of working in the public sector or having a permanent contract. Also, as before, the coefficients on being married are larger for men, particularly at the lower quantiles. The most interesting finding, however, is that the return to tenure is higher for women than for men at the lower quantiles and then both converge to the same value as we move up the distribution. This finding can be rationalized in the following way. According to the model in section 2.1, attachment of L-type women is an uncertain outcome for their employers, particularly at the early stages of their careers. Thus, the reward to longer tenure (i.e., a reduction in uncertainty) should be higher than for the "more stable" men. This explanation somewhat mimics the standard one available in the literature about statistical discrimination concerning the employer private learning process about workers´ ability. As the employer learns more about the worker, the return on education (the signal) decreases while the return on experience increases (see, e.g., Farber and Gibbons, 1996) . Finally, notice that excess returns to tenure for women do not appear in the H-group since participation rates for both genders are high in this group.
In sum, the evidence presented so far points out that returns to observable characteristics differ by gender and that these differences change as we move throughout the distribution. The next step is to investigate how important is discrimination is explaining the gender gap.
Decomposition of the gender gaps
Methodology (MM decomposition)
A useful way of thinking about the well-known Oaxaca-Blinder decomposition is to compare actual observations with counterfactual ones. In particular, denoting women's and men's returns by β f and β m and their characteristics by x f and x m , respectively, one is interested in knowing the wage that a woman would receive if she were paid according to women's returns (β f ) but had men's characteristics (xm). In a market without discrimination (βf = βm), men's wages would be equal to those fictitious women's wages as long as they have the same productive characteristics. Therefore, when considering counterfactual wages of women, observed wage differences between men and women can be attributed to unequal treatment by gender. It should be noted, however, that the discrimination measures based on the mean are not directly applicable to other points of the wage distribution. Indeed, while the decomposition of the mean wage gap is exact (since inclusion of a constant term in the equation ensures that the OLS residuals have zero mean), this property is lost when applied to the gender wage gap at quantile θ.
In effect, in the case of the mean, E(wi/xi) = xi'β implying that the OaxacaBlinder decomposition yields E(w m ) -E(w f ) = (E(x m ) -E(x f ) )'β m + E(x f )' (β m -β f ).
The first term measures the differences in the mean wage due to different endowments of characteristics, whilst the second term captures the differences due to different returns to these characteristics. 21 However, in QR, taking expectations of (4), subject to the (logged) wage being equal to its unconditional quantile of order θ, i.e., w i = ω θi , yields
namely, the θ quantile of the (log) wage distribution is equal to its θ conditional quantile evaluated at the vector of mean characteristics of the individuals at that quantile, plus the mean value of the error term for this group of individuals. Thus, in contrast to the OLS decomposition at the mean, evaluation of the conditional quantile wage function at E(x|w = ω θ ) does not yield the desired decomposition. The steps in this procedure can be summarized as follows:
Using a standard uniform distribution, sample a quantile, say, the θ-th quantile.
With the male database, estimate the coefficient vector 21 In line with most of the literature, we chose to evaluate differences in observed characteristics at the men ´s returns, under the assumption that their market rewards wages are not distorted by discrimination. The whole procedure has been replicated 250 times in order to obtain standard deviations of the contribution of these components. Tables 3a and 3b present the results of the MM decomposition for the H and Lgroups, respectively, whereas Figures 3a and 3b depict the raw and the generated counterfactual gaps in each of the two cases. For the H-group, Table 3a shows that the Returns term increases as we move up the distribution to reach about 90% of the raw gap at the 90-th quantile. This can be corroborated in Figure 3a where it becomes evident that the counterfactual gap (unexplained component) is increasing along the distribution, in line with the glass ceiling hypothesis. This can be corroborated in Figure 3a where it becomes evident that the counterfactual gap is increasing along the distribution, implying that the gender gap is mainly due to differences in observed characteristics at the bottom of the distribution, but to differences in rewards at the top of it. This evidence is very much in line with the glass ceiling hypothesis.
Results of the decomposition
[Tables 3a, 3b about here] Table 3b displays the corresponding results for the L-group. In stark contrast to the previous case, the counterfactual gap depicted in Figure 3b is now decreasing along the distribution reaching a minimum of about 50% at the 75 th quantile, in accord with the glass floor hypothesis. Furthermore, contrary to the H-group, the gender wage gap is basically due to differences in returns at the bottom of the distribution and to differences in observed characteristics at the top of the distribution.
[ Figures 3a, 3b about here]
Testing statistical discrimination with panel data
In the previous section we have advanced an explanation for the glass floors observed for the L-group based on QR under the assumption, supported by the evidence, that age and tenure increase as we move up the wage distribution. Hence, this would vaguely support the interpretation of the wages in the lower quantiles as corresponding to entry jobs or the early years in a job career. However, our conjecture could be greatly reinforced if we were to follow individuals in the same firm over time, something which naturally cannot be done using a single cross-section, as in the QR framework. To do this, we can exploit the panel dimension of the ECHP using its eight available waves (1994) (1995) (1996) (1997) (1998) (1999) (2000) (2001) becomes ( rather than a single one (1999) as above. The idea is to use panel data estimation (in particular, fixed effects estimation) of similar wage equations to the ones estimated so far to test for the sign and significance of the interaction of tenure and gender (female) in each educational group. Given that L-type men have higher participation rates (and hence average tenure) than women, we should expect that an extra year in the same firm yields a higher reward for the latter so that the gender gap decreases as women do not quit. As argued above, this will not be the case in the H-group where both men´ s and women ´s participation rates are high. Therefore, we should expect a positive and significant coefficient for the interaction term Tenure* Female in the wage equation for the L-group and a non-significant one for the H-group. Moreover, the return to an extra year of tenure of a L-type woman is bound to increase much more when they are young, since they are likely to have or look after children (higher probability of quitting), than when they are older. For this reason, we carry out the estimation splitting the sample into two age groups, i.e., below and above 40 years of age (at the first interview), expecting to find a much larger coefficient on the interaction term for the younger group. Table 4a presents the descriptive statistics regarding (logged) wages and tenure of the overall sample which consists of an unbalanced panel that contains 22,263 observations, out of which 15,322 belong to the L-group and 18,192 to the group below 40 years of age. The reported estimates have been obtained from fixed-effects estimation. Table 4b and 4c reports the estimated coefficient on Tenure (and its square) and on Tenure* Female for each age group, estimated separately in the H and L-samples and pooled to test for its statistical significance (last two columns of each Table) . As can be observed, the latter coefficient is only statistically significant and positive (highlighted in bold) in the equation for the younger L-group, in line with our previous conjecture on the role of statistical discrimination in explaining the glass floor phenomenon. Finally, notice that, by controlling for fixed-effects, to the extent that unobserved heterogeneity is time invariant, the alternative explanation to the glass floors based on such a heterogeneity affecting the L-type women via-á-vis men gets weakened.
Conclusions
In this paper, we have analyzed the evolution of gender gaps along the wage distribution in Spain using the 1999 (6 th wave) of the ECHP under a QR framework. Our main finding is that, behind an irregular and somewhat flat evolution for the whole sample of individuals, there is distinctive difference between the patterns of the gender gaps when we distinguish by educational attainments (individuals with primary/secondary education, L-group, and with tertiary education, H-group). While for the H-group the gender gap is increasing along the distribution, it happens to be decreasing for the L-group. Further, using Machado and Mata (2004) ´s adaptation of the Oaxaca-Blinder decomposition to QR, these patterns remain when we control for the different observable characteristics which men and women bring to the labour market. Further, while this evolution contrasts with that found for northern and central European countries, where the gender gap is increasing as we move up the distribution irrespectively of educational attainments, it seems to be similar to that found for other southern European countries, like Italy, where female labour market participation of L-type women is still rather low.
Our explanation for these divergent patterns is as follows. Due to the historical low participation of women in the L-group, employers may use statistical discrimination to lower their wages vis-à-vis more stable men in the lower part of the wage distribution since they expect future career interruptions to jeopardize their financing of specific training. However, as their job tenure expands, women become more reliable to employers' eyes and their wages converge to men's wages with the same characteristics. By contrast, women in the H-group, who have undergone a costly investment in human capital, can be expected to be more stable, since their participation rate is much larger, and therefore are less discriminated at the bottom on the wage distribution. However, for reasons related to their lower job mobility or bargaining power, they suffer from larger gaps at the top of the distribution. Hence, there seems to be a "composition effect" in the overall gender gap, when both groups are lumped together: while there is a glass floor the L-group, there is a glass ceiling for the H-group.
The statistical discrimination hypothesis for the L-group is reinforced when we exploit the panel dimension of the ECHP following the gender gaps as women stay longer in the same firms. The market return to longer tenure is larger for younger (below 40) L-type women than for their male counterparts, leading to lower gaps as their tenures expand. This finding, however, does not hold either for H-type workers or for older workers.
There are three topics for a future research agenda. First, we wish to explore how statistical discrimination has evolved over time as there is some evidence that the traditional patterns of quit rates by gender may be changing in unexpected ways. 23 Second, a more general approach to perform the MM decomposition would be to derive a non-discriminatory wage structure from a theoretical model that is neither completely masculine nor feminine (see Neumark, 1988) . Several studies show that conclusions on the source of the gender gap hinge crucially on different assumptions on the nature of the nondiscriminatory structure. Finally, we would like would be to extend the analysis to other EU countries with low participation rates (e.g. Greece or Italy) taking advantage of the data harmonization provided by the ECHP.
Appendix
A.1: Definition of variables
The variables are drawn from the 1999 (6 th wave) of the ECHP. Our group of interest is composed by wage earners working full-time and more than 15 hours per week. In this section we include a detailed description of the variables used in the analysis.
Gross hourly wage:
The ECHP collects data on average monthly labor income (gross and net), from salaried workers. Labor income includes salary bonus (divided by working months), and overtime. When a worker has more than one job, only the main job income is considered. Weekly hours in the main job are available, including overtime hours. We have set an upper bound of 60 hours to this variable in order to minimize the self-declared bias. This correction affects 2% of men and 0.9% of women from our total sample. Then, gross hourly wage is the monthly gross salary divided by 52/12 and multiplied by the weekly hours worked in the main job.
Experience: defined as age minus years of schooling (8 for primary education, 12 for secondary and 15 for tertiary in Spain) minus 6. Exp*Children: interaction between experience and a binary variable that takes a value of 1 when an individual has dependent children (from 0 to 16 years). In the basic set of covariates, we consider separately the case in which children are between 0 and 11 years (Exp*Children 0-11) or between 12 and 16 years (Exp*Children 12-16).
Level of education: primary or secondary. This dummy variable is only included for the L-group.
Individual characteristics: marital status, immigrant condition, district of residence and district size.
Type of contract: temporary or permanent.
Sector: private or public.
Supervisory role: directive or managing position, supervisor of at least another employee and without responsibility for the rest of employees.
Tenure: obtained as the difference between the year of the survey, 1999, and the year of the start of the current job. Note: All workers with more than 15 years of tenure at the same firm are excluded from the sample since the variable Tenure is truncated at 15 for them. Notes: All regressions include also 6 dummies for region, 14 dummies for occupation, 2 dummies for industry and a dummy for work status (supervisor or not). Workers with more than 15 years of tenure are not included since the variable Tenure is truncated at 15 for them. In the last panel, when pooled men and women are taken together, all explanatory variables are interacted with Female. Notes: All regressions include also 6 dummies for region, 14 dummies for occupation, 2 dummies for industry and a dummy for work status (supervisor or not). Workers with more than 15 years of tenure are not included since the variable Tenure is truncated at 15 for them. In the last panel, when pooled men and women are taken together, all explanatory variables are interacted with Female. 
